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METHOD FOR IMPROVING THE READABILITY OF COMPOSITE IMAGES

ABSTRACT OF THE DISCLOSURE

A method for improving the readability of composite images by determining
-.available areas on a document where no text or grapnics will be printed in visible ink
and printing one or more 2-D bar code with invisible ink at a size pre-determined
based on the available areas. The one or more auxiliary 2-D bar codes are prin'ted

in luminescent ink, either invisible or lightly colored when viewed under white light.
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MLITY OF COMPOSITE IMAGES

METHOD FOR IMPROVING THE READAE

Cross Reference To Related Applications

[0001]  This application claims priority under 35 U.5.C. section 119(e) from
Provisional Patent Application Serial Number 60/436930, filed December 30, 2002,'
entitted METHOD FOR IMPROVING THE READABILITY OF COMPOSIHTE
IMAGES.

[0002] The invention relates to printing composite images that can contfain large
amounts of information, optionally including redundant information, in an eye-
pleasing format. The composiie images provide high information density, with
redundancy, in a highly reliable and visually pleasing format. The composite images
are achieved with a novel arrangement of largely invisible, machine-readable
postage evidencing information, e.g., Information Based Indicia (IBl) images
containing 2-D bar code information, and dark, visible images containing human-
readable postage information, which typically includes address information. The

images can be prinied using conventional ink jet printers.

10003] Postage evidencing information, inciuding 1Bl images, is a significant
feature of the information-Based Indicia Program (IBIF) implemented by the United '
States Postal Service (USPS) as a distributed trusted system. The IBIP includes
open |BlI postage evidencing systems, which can apply postage in addition to
performing other functions not possibie with conventiocnal postage machines. The
IBIP requires printing high density, two-dimensional (2-D) bar codes, such as
PDF417 bar codes, on maiipieces. The requirements tor printing a PDF417 2-D bar
code are set forth in The Uniform Symbology Specification. The Postal Service
expecis the IBIP to provide cost-effective assurance of postage payment for each
mallpiece processed. IBI images comprise certain human readable information and
two-dimensional (2-D) bar code information, which can contain such assurance.

However, printed information is often obscured, diminishing its reliability even with

-1 -
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error correction technology. There is a need for a high-density image format that

includes both human readable and bar code information with high reliability.

[0004] The USPS has published specifications for the IBIP such as
PERFORMANCE  CRITER/A FOR INFORMATION-BASED INDICIA AND
SECURITY ARCHITECTURE FOR OPEN IBl POSTAGE EVIDENCING SYSTEMS
(PCIBI-O), dated January 12, 1999; PERFORMANCE CRITERIA FOR
INFORMATION-BASED INDICIA AND SECURITY ARCHITECTURE FOR CLOSED
IBI POSTAGE METERING SYSTEMS (PCIBI-C), dated February 23, 2000; and
PERFORMANCE CRITERIA FOR INFORMATION-BASED INDICIA PROGRAM
(IBIP) SYSTEMS EMPLOYING CENTRALIZED POSTAL SECURITY DEVICES,
dated August 17, 2000; (collectively referred to herein as the "IBIP Specifications").

The IBIP inciudes interfacing user (customer), postal and vendor infrastructures,
which are the system elements of the program. The term “postage evidencing
information” is meant to include IBl images meeting the current IBIP Specifications
as well as alternative formats. The IBIP Specifications require a minimum bar code
read rate of 99.5% and place the responsibility on each IBIP vendor to meet this

requirement.

[0003] A user infrastructure, which typically resides at the user's site, can
comprise a postage security device (PSD) coupled to a host system. The PSD is a
secure processor-based accounting device that dispenses and accounts for postal
value stored therein. The host system (Host) may be a personal computer (PC) or a
meter-based host processor. Alternatively, the PSD can be located on a server
remote from the user. Wherever the PSD is located, it would be desirable for IBIP
indicium to be printed using an open system comprised of conventionail desk-top and
other Ink jet printers not dedicated to postage, but this capability has not been fully
realized without sacrificing readability or the visuai appearance of the printed

mailpiece.

[0006]  The IBIP Specifications permit large format 1Bl images, e.g., 2-D bar
codes, but there are several practical limits to the use of iImages that overlap
conventional address information. For exampie, black and other dark colored inks

tend to quench the fluorescence from invisible inks. Thus, if conventional address

-2 .
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information overlaps with the IBl image, the IBl image could lose reliability and fall
outside of the Specifications. Also, simple smudging of an enveiope can have the
same effect. The provision of error correction technociogy can provide a margin of
protection but as conventionally employed, due to its mathematical underpinnings,
must operate from a limited data set. It would be desirable to provide a technology

that supplemented and, preferably, enhanced error correction technology.

[0007] The need for high resolution has posed significant technical challenges.
Current systems are challenged to provide a suitable combination of convenience,
acceptable appearance and high readability at high information densities. In U. S.
Patent Application Serial Number 10/413098, filed April 14, 2003, there is described
a system which enables printing large amounts of information on a mailpiece without
causing the mailpiece to become unsightly due {o the presence of too much printing
in @ small space. The systermn empioys luminescent invisible or lightly colored ink for
printing at least a portion of the bar code portions of the information. This system
has an advantage that attempts to maximize print information in an invisible 2-D bar
code will not affect the human readable portion; but, uniess provision is made for

redundancy for the 2-D bar code information, problems can still occur.

10008]  When using invisible, fluorescent ink for printing the 2-D bar code, the bar
code will not obscure the human readable printed information, but the human
readable printed information can cbscure the bar code. Overlap of the 2-D baf code
and the printed conventional human readable address information can diminish the
readability of the 2-D bar code or other information to the extent that even error
correction codes cannot obtain the required read rates. Typically, suitable
fluorescent inks irradiate in the red or infrared range when excited by ultraviolet light.
But, because black and cther dark visible inks tend tc quench fluorescence, any
overprinting of dark ink on a fluorescent ink can cause obscuration to the point of
diminishing or destroying readability.

[0009]  There remains a need for a method that provides machine-readable IBI
images containing both large format 2-D bar code information with high levels of
error correction in invisible or light colored luminescent ink, along with conventionally

printed address and postage information to provide increased read rates and the
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provision of high information density without ocbscuring any one component. |t would
be desirable in this context to provide especially enhanced readability with a high
contrast of the fluorescent image in a format that enabied improved read rates in the

presence of obscured information.

Summary Of The Invention

0010} It is an object of the invention to provide a method for printing postal and
other information with a high information density in a visually pleasing and highly

reliable form.

[0011] It is another object of the invention to provide a method for printing
composite images that can contain large amounts of informalion, including

redundant information, in an eye-pleasing format.

[0012] It is another object of the invention {o provide a method for printing on a
document composite images containing largely invisible, machine-readable
information, such as posiage-evidencing symbology, in a format that enables
provision of significant redundant informaticn without interference or overlapping with
the dark, visible images printed on the document, such as address and postage

information printed on an envelope.

[0013] it is another object of invention to provide for "redundancy”, which goes
peyond mere mathematical error correction technology and provides the ability to

recover obscured bar code or human readable informatior:.

10014] It is yet another object of the invention tc provide a system that can
produce machine-readable code, for example, postage-evidencing symbology
containing both large format 2-D bar code information and address information with a
maximum level of error correction coce possible to provide increased read rates and
the provision of high information density, permitting the printing of information

redundant with that otherwise printed, without cbscuring any one component.

[0015] These and other objects are accomp!ished by the invention, which

provides improvements for printing machine-readable information, for example,
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postage-evidencing symboiogy, and visible address information on a document such

as a mailplece.

10016} The method of the invention comprises: determining document, e.g.,
envelope, size (input envelope size), determining location and area of Qtexi and
graphics to be printed with visibie ink, determining areas on the document _where no
text or graphics will be printed in visible ink ("available area”), determining maximum
size and, preferably error correction code ievel of 2-D bar code that will fit in each
available area on the document, generating bitmap for at least one 2-D bar code to
be printed in at least one of the available areas, printing a 2-D bar code in the largest
available area, and printing at least one additional 2-D bar code in a second
available area to include information redundant with that printed elsewhere. The

second bar code can be sized for maximum size based on the second available

ared.

[0017] The method has a number of preferred aspects, many of which are
described below and shown in the accompanying drawings. The present invention is
not limited to the preferred embodiment of printing on a maiipiece. The present

invention is suitable for printing machine-readable code on any type of document.

10018]  The invention will be better understood and its advantages will become
more apparent from the following description, especially when read in light of the

accompanying drawing, whereain:

0019] Figure 1 is a schematic drawing illustrating a layout of a maiipece

including a plurality of 2-D bar codes, which can be printed in invisible or light
colored luminescent ink (but illustrated as gray), along with conventionally printed
address and postage information, typically printed in black ink, in accord with the

invention; and

[0020]  Figure 2 is a process flow diagram for a preferred process arrangement of

the invention.
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Detailed Description Of The Invention

[0021]  The invention relates to printing composite images that can contain large
amounts of information on malilpieces, such as mailpiece 10 illustrated in Figure 1,
which employs exemplary IBl images comprising human readable information and
two-dimensional (2-D) bar code information. The composite images, as will be

explained in detail below, preterably include redundant information.

[0022] Referring to Figure 1, there is shown a schematic drawi'ng illustrating a
layout of a mailpiece 10 including a 2-D bar codes 12 and 12a, which can be printed
in invisible or light colored luminescent ink, along with conventionally printed
addresses 14, 16 and postage information 18 and optional advertising information 19
and a Facing ldentification Mark (FiM) 20, which are typically printed in black ink.
The prefen’ed embodiment cf the present invention is described herein for use in
printing authentication bar codes on mailpleces. It will be understood that the
invention can also be used io print information, such as authentication information, or
bar codes, on other documents, including but no& limited to legal or financial

documents and on iabels that may be affixed to such documents.

10023] The presence of an FIM 20 adds another iever of complexity and is
currently required by United States Postal Service (B Specifications to be part of the

Bl image so that the USPS Advanced Facer Canceller may detect the presence of '
an IBl mailpiece so as to sort the mailpiece properly. In the United States, the
required FIM Is a pattern of veriical bars printed In the upper right portion of the
mailpiece, io the left of the indicia. As currently specified, the United Staies Postal
Service FIM is large, taking up approximately 20% of the proposed IBl image. A FIM
uses a large amount of envelope space, which restricts the amount of information
that can conveniently and neatly be presented in the 18l image. Accordingly, the
space remaining for other 2-U bar code information is at a premium. Optional FIM's |

are permitted, but can yet further diminish the space available for a 2-D bar code.

0024]  The address block 14 of a mailpiece is the primary source of address

information and contains a human-readable address and preferably includes a

Delivery Point Bar Code (DPEBC), shown schematically as 22. It is typically printed in
black or other dark-colored ink. A DPBC is formed by adding 10 bars (ﬁ'epresemmg
-5 -
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two additional digits) to a standard ZIP+4 code. The ZIP+4 code is a single field of
52 bars consisting of a frame bar, a series of 25 bars that represent the correction
aigit, and a final frame bar. The DPBC or cother POSTNET (POSTal Numeric
Encoding Technique) bar code can be printed just about anywhere on the address
side of the maiipiece that is at least 1/8th inch from any edge. Typicaéiy, it i1s printed
in the upper poertion of the address above the recipients name as shown in Figure 1.
—ach letler-size piece in an automation rate mailing and each piece of upgmdeabié
Presorted First-Class Mail or upgradeable Standard Mail, must have a barat:ode clear
zone unless the piece bears a DPBC in the address block. Such a zone is thus

required in the preferred embodiments herein and is illustrated as 24 in Figure 1.

100257 The 2-D bar codes, schematically illustrated as 12 and 12a, are codes
capable of being read in the horizontal and vertical directions. To achieve this
objective, they are comprised of arranged geometric moduies, such as squares,
capable of encoding digital iﬁformaﬁoh, Typically, the modules forming a 2-D bar
code image block are square and solidly imprinted, but can be of other eﬁective
configurations. As needec, 2Z2-D bar codes can optionally be prbvided with
information to provide a variety of needs, including for redundancy of postage or

address information as well as security and validation codes.

10026] Referring now to Figure 2, as an initial step 200 in the process, the
envelope size may be determined automatically, for example, by using optical
equipment. However, the more likely determination of envelope SiZe will be
accomplishea by a user inputting an envelope size or dimensions into a compUter or
postage printing machine on which the postage printing software is operating. Then,
at step 210, the location and area of iext and graphics to be printed with visible ink
are determined. This will enable the determination, at step 220, of areas on an '
envelope where no text or grapnics will be printed in visible ink. The resulting

14

determination of

avallabie area”, also referred to herein as “available real estate”,
wili be used to determine, at step 230, the overall size, error correction level, location
and/or content of one or more 2-D bar codes that will be printed on the envelope.
The method then calls for determining the maximum size of a 2-D bar code that will
fit in each available area on the envelope and generatirg bitmap for at least one 2-D

bar code to be printed in at least one of the available areas. This will be, for

-7 .
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example, a primary 2-D bar code 12 as shown in Figure 1. The method calls for
selecting, at step 240, areas for printing bitmaps generated, and this can be done by
automatically or with operator intervention. A primary generated bit map is then
utilized, at step 250, to print a 2-D bar code in one selecied area, preferably the
largest ava!abe area. A determination is also made as to available area for printing
an auxiliary 2-D bar code 12a, including redundant infcrmation, in at least a second
available area. The second bar code (and, if desired, others) is sized, preferably for
maximum size, based on a second availabie area. Again, a bit map is generated
and the image is printed, at step 260. The net effect is the Capabiii‘?cy of providing
large amounts of useful, required and optional information in a visually attractive
format on a mailpiece. Figure 1 shows areas 12 and 12a on opposite sides of
address information 14. An optional FIM 20a can be printed with an ink that has the
correct wavelength to be read by mail processing equipment, such as a facer-
canceller, and that is associated with bar code(s) 12a to ideniify the type and number
of bar codes and creaie a signal to pmvideinsﬁmcﬁons for reading éach bar code, or

for some other purpose.

10027] The exemplary 2-0 bar codes 12 and 12a arrangement printed on a
mailpiece 10 in Figure 1, each comprise an arrangement of printed modules that are
oriented and arranged {0 be readable as including required, optional and redundant
2-D bar code information. The Bl images according to the invention are preferably
printed in invisible ink, but can be in light colored ink if desired. The 2-D bar codes
are shown schematically as gray, checked areas, for iliustration only. By the term
‘redundant 2-D bar code” is meant a bar code containing information that is at least

redundant with information available within the primary bar code.

10028]  The invention has particular applicability to open Bl postage evidencing

systems; i.e., those using personal computers, which have the ability to print postage

but are not dedicated to that purpose, and using conventional ink jet printers. In an
open |1Bl postage evidencing system, the size of the envelope and the footprint of the
images {o be prinfed on the envelope (typioaiiy returr address, recipient address,
aad siogan and postage) are known. The 2-D bar code images as illustrated as 12
and 12a, are preferably prinied with luminescent ink of the type described in the
previously noted U. S. Patent Application Serial Number 10/413,096, in U. S. Patent

-8 .-
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Number 5,837,042, to Lent, et al. or other patents such as U. S. Patent Number
0,402,986 to Jones 1, et al., and are conveniently printed by ink jet print means. The
system is designed to the greatest possible use of available real estate on an
envéope by permitting a 2-U) bar code printed with invisible ink to cverlap human

readable information. The invention provides for the use of a higher level of error

correction in the 2-D bar code that wili result in a higher read rate of the bar code.

[0028] To maintain readability of all elements, it is preferred that the postage-
evidencing information 18 not overlap with information in the address block 14 and/or
a barcode clear zone 24 when the piece bears a DPBC 22 in the address block 14.
As noted above, an optional ~IM 20a can be printed with an ink having the correct

wavelength to be read by mai processing equipment, such as a facer-canceller.

10030]  The invention provides an envelope that can be visually acceptable with
high information density, and the invention enables adding complexity without
sacrificing readability or reliability. It is a distinct advantage of the invention that the
composite images can opticnally include redundant information to provide more
‘resiliency” to image or envelope damage. The invention can print a plurality of

redundant 2-D bar codes to better enable maintenance of high read rates.

[0031]  The method of the invention is designed to determine available real estate
on the envelope and print at least primary and a first auxiliary 2-D bar code with
invisible ink at a size pre-determined based on the available real estate.
Computations, selections and comparisons are facilitaied by a digital computer
naving suitable reference values siored, but can be assisted as need be or as is
convenient by a skilled technician with xnowledge of the necessary available
information and result criteriz. Thus, where the process calls for determining the
size of an envelope or other mailpiece, this can be accomplished by a technician
noting that all mailings in a particular group are number 10 envelopes, or the like,

without the need to actually measure each envelope.

10032] It is a distinct advantage of the invention that the composite images utilize
a plurality of large-format 2-D bar codes with the maximum amount of error
correction available for the iniended area. This enables the inclusion of redundant

information to provide more “resiliency” in the event of envelope damage. it can,
-0 .-
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additionally, by providing error correction coding, pea’mﬁ maintenance of high read
rates despite damage to otherwise critical information. Thus, if a portion of the
information in the machine-readable postage-evidencing symbology block becomes
obscured due to poor printing or nandling, the primary image 12 or auxiliary image

12a can have redundant information availabie.

[0033] The primary bar code 12 contains the usual postal and address
information normally associated with an IBl image. The auxiliary bar code 12a can
contain a variety of useful, but optional, information as well as simply s'epeaﬁng the
Bl data in the primary bar code 12. Figure 1 shows address information 14 printed
in dark ink on the mailpiece, with a primary 2-D bar code 12 printed in the primary
available area is on one side of the address 14 and the awxdliary 2-D bar code 12a
containing redundant information is printed in a second available area on the other
side of the address 14. The invention, then, permits a higher reliability than currently
available by providing redundancy of critical address and/or postage information that
can be read and utilized in the event that the principai source of the information is
obscured. It can also provide an additional security check by providing means to
compare the information to that present elsewhere on the mailpiece, in either

human-readabile or machine readable formai.

10034] The method of the inventicn can utilize any practical number of auxiliary 2-
D bar codes. The number and location of tﬂe auxiliary bar codes will depend on the
amount of available space on the envelope or other maéipiece as well as the need or
desire to provide additional information. TThe individuai bar codes can be printed to
contain Enformatio'n for a specific purpose solely served by an individual bar code. In
addition, one or more of the bar codes can be provided with information that is
intended to be read anc utilized in concert. The bar codes of the invention can be
printed with an auxiliary FIM, e.g., 20a in Figure 1, if desired, for utilization by
automated machine readers to indicate the presence and/or location of a bar code(s)

with particular information.

(0035] " The above description is intended to enable the person skilled in the art to '
practice the invention. It is not intended to detail all of the possible modifications and

variations, wnich will become apparent to the skilled worker upon reading the

- 10 -
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description. |t is intended, however, that all such modifications and variations be
included within the scope of the invention, which is seen in the above description and
otherwise defined by the foliowing claims. The claims are meant to cover the
indicated elements and steps in any arrangement or sequence, which is effective to

meel the objectives, intended for the invention, unless the context specifically

indicates the contrary.

-1 -
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WHAT IS CLAIMED IS:

1. A method for printing a composite image on a maiipiece, comprising the
steps of:
a) determining dimensions of a mailpiece,
b) determining locations and area of text and graphics to be printed on the
mailpiece with visible ink,
c) determining available areas on the mailpiece where no text or graphics will be
printed in visible Ink,
d) determining a maximum size of a 2-D bar code that will fit in at least one of
the available areas on the mailpiece,
e) generating a bitmap a primary 2-D bar code to be printed in a primary one of
‘the avai!able areas, and
f} printing the primary 2-D bar code from the bitmap with a luminescent ink in

the primary available area.

2. A method according o claim 1 which further includes the step of printing an
optional FIM associated with an auxiliary bar code to identify the type of bar code

and create a signal to provide instructions for reading it.

3. A method according to claim 1 wherein the method comprises the further

steps of:

g) determining additional availabie areas on the ma?piece where no text or
graphics will be printed,

n) determining the maximum size of a 2-D bar code that will fit in each of the
additional available areas on the mailpiece,

1) generating a bitmap for at least one redundant 2-D bar code to be printed in
the additionai available area, and

i} printing with a luminescent ink in one of the additional available areas at least
ohe redundam 2-D bar code trom the at ieast one redundant 2-D bar code

bitmap.

~12 -
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A method according to claim 1 wherein the primaz’y 2-D bar code is printed in

the largest available area.

5.

A method according to claim 1 wherein the primary 2-D bar code is printed in

the maximum size permitted for printing without overlap with other printed areas.

6.

A method according to claim 1 wnherein the luminescent ink is invisible

luminescent ink.

f.

A method for printing a composite image containing redundant information,

comprising the steps of:

a)
b)

C)

d)

f)

g)

8.

determining dimension of a mailpiece,

determining locations and areas of text and graphics to be printed on the
mailpiece with visible ink, '

determining at lease one available area on the maiipiece where no text or

graphics will be printed in visible ink,

determining a maximum size of a 2-D bar code that will fit in the available
area on the mailpiece, ' ,
generating a bitmap for 2-D bar codes to be printed in the available ares,
printing a primary 2-D bar code from one of said bitmaps with a luminescent
INK in a primary available area, and

printing, also with a luminescent ink, an auxiliary 2-D bar code from one of

said bitmaps containing redundant information in a second available area.

A method according to claim 7 which further includes the step of printing

address information in dark ink on the mailpiece and wherein the 2-D bar code

printed in the primary available area is on one side of the address and the 2-D bar

code containing redundant information is printed in a second available area on the

oiher side of the address.

-13 -
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9. A method according to claim 7 which further includes the step of printing an
optional FIM associated with an auxiliary bar code to identify the type of bar code

and create a signal to provide instructions for reading it.

10. A method according tc ciaim 7 wherein the method compriSes printing at least

one additional auxiliary 2-D bar code.

11. A method according tc claim 7 wherein the primary 2-D bar code is printed in

the largest available area.

12. A method according to claim 7 wherein the primary 2-D bar code is printed in

the maximum size permitted for printing without overiap with other printed areas.

13. A method according to claim 7 wherein the auxiliary 2-D bar code contains

information redundant with that in the primary 2-D bar code.

14. A method for printing on a document a composite image, comprising the
steps of:
a) determining dimensions of a document,
b) determining locations and areas of text and graphics to be printed on the
document with visible ink, _
c; determining at least one available area on the document where no text or
graphics will be printed in visible ink,
d) determining a maximum size of a machine-readable code that will fit in the
available area on the document, '
e) generating a bitmap for machine-readable code to be printed in the available
area, and
f) printing a primary machine-readable code from said bitmap with a

luminescent ink in the availabie area.

-14 .
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15. A method according to claim 14 wheresin the method comprises the further

steps of

g) determining additional available areas on the document where no text or
graphics will be printed, '

h) determining a second maximum size of at least one redundant machine-
readable code that will fit in the additional available areas on the document,

1} generating a bitmap for at least one redundant machine-readable code to be
printed in one of the aaditional available areas on the document; and

i) printing with a luminescent ink in one of the additional available areas at least
one redundant machine-readable code from the at least one redundant

machine-readable code bitmap.

16. A method according to claim 14 wherein the primary machine-readable code

Is printed in the largest available ares.

17. A method according to claim 14 wherein the primary machine-readable code
s printed in the maximum size permitted for printing without overlap with other

printed areas.

18. A method according to claim 14 wherein the luminescent ink is invisible

luminescent ink.

19. A method according to claim 14 wherein the machine-readable is a 2-D bar

code.

20. A method according to claim 19 wherein the error correction code level of the

2-D bar code that will fit in the available area is determinead.

21. A computer readable medium for providing program code for execution by a
programmable data processor, the processor being respensive to said program code

{0}

a) determine dimensions of a document,

- 15 .
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b) determine locations and area of text and graphics to be printed on the
document with visible ink,

¢c) determine available areas on the document where no text or graphics will be
orinted in visible Ink,

d) determine a maximum size of a machine-readable code that will fit in the
available area on the document,

e) generate a bitmap for the machine-readable code 1o be printed in the
available area, and

f) to control a printer fo print a primary machine-readable code from the bitmap

with a luminescent ink in a primary available area.

22. The computer readable medium of claim 21 wherein the processor being

further responsive {o said program code to:

g) determine additional available areas on the document where no text or
graphics will be printed,

h) determine the maximum size of a 2-D bar code that will fit in the additional
available areas on the document,

i) generate a bitmap for at least one redundant 2-D bar code to be printed in the
additional available area, and

i) print with a luminescent ink in one of the additional available areas at least
one redundant 2-D bar code from the at least one redundant 2-D bar code
pitmap.

23. The method of claim 14 wherein the document is one of a legal document, a

financial document, a mailpiece and a label.

24.  The method of claim 21 wherein the document IS one of a legal document, a
financial document, a mailpiecs and a iabel.

-16 -



CA 02454380 2003-12-29

m%W\

Xt A0

B T A e o T AP w80,
= is 2 N Setes b g SN LSV N

Y R
L]
R R A S SR S
LSS
A SIS ST SRR,
R
At At At

e R TG

4 A At
’
- . ’

-

—._ 4

o TR T I N S i S B T P e

CCLCECCS| Vd HOHUNAS LLId

SAIEG0 MJINGTLYM
44553500V 1S0d

R RN R N RN NN SRR RN RN RN AR RRRR AR

A it S I St L S N O YR ) A L R R ST AT T T M~ S e . — . " 4
. o8 e O R e e i P v O L B s Sy A et e e R S i Tl ey . Wt e
. -
R L AR XD L R R e S 1Y B T Iy ......-r.\.hl..-. e A T ——
LA ML NS P b e, g P AN e S N s T T h T T Bt e T ————— - - .
: . R A R T PR O T T LY M R e o™ m
. S e A s A by [
| t0 100 §£¢
| GRLO9GP RS | \ S S
6BLIGPLE 2 = ¢&500
a1
’ » . .

i = L80d 'S .

2 = - - ’ e ' - s ) N N O IT T Py Y W Y A W — YA - e O Al - J 4 _— - 2
M e I N T Tt S 1.“.-..u LN Lt N pr v P o PR o A WA, WP P 5 e o 8 AT QT AR T T T R T S——
i S s - - s SN R L e e e T R e e e e a Ty ——— T —— P e
.
¢

J... . .‘..4
i, - ‘.l.
= -.....,..f-. ‘

= O S v e P e

R TECRACTIE

A L e e

S
o
v,

sNomadacds T

" 02l

TV

P AL e = mhal. A Pt -t
L Lo R - T L Ol v L P 79 A ey gy o e —
- R T R M T R T T T T ) oy s e B -

v = = R N O I SO I O W\ pergn i

) oS
A e o R I R e e A o et —
L TR AT AN O M e N el ey P

"t R
T U I R A T S MR T ARSI R I AT -

2222-6225) Vd HOH¥NESLLId |
VZVd 0L) |
JOLVNIOIMO |

R Y e T I PR O TP 7 - -
A I T A S T W I T Y T Sy aprpwrss s -~

B VLN



F-644

CA 02454380 2003-12-29

212

—r—y 200

DETERMINE DOCUMENT E.G., b’
ENVELOPE, SIZE |

AMMRW"@

|

. 210

| DETERMINE LOCATION AND AREA

OF TEXT AND GRAPHICS TO BE
PRINTED WITH VISIBLE INK

- = CoC—— L ) NUNIC T ANMR S M pa——)

220

| DETERMINE AREAS ON ENVELOPE |
| WHERE NO TEXT OR GRAPHICS WILL [~
BE PRINTED IN VISIBLE INK

_— 230

DETERMINE SIZES AND PREFERABLY THE ERROR
CORRECTION CODE LEVEL OF 2- D BAR CODE THAT WILL |
FIT IN SELECTED AVAILABLE AREAS ON THE ENVELOPE

240

| GENERATE BITMAP FOR AT LEASTONE2-D |
| BAR CODE TO BE PRINTED IN AT LEAST |
ONE OF THE AVAILABLE AREAS

— 250

| PRINTAPRIMARY 2-DBAR |
| CODE IN SELECTED PRIMARY AREA |~

260

| PRINT A REDUNDANT 2 -D BAR CODE IN A SECOND AVAILABLE |
. AREA BASED ON THE SECOND AVAILABLE AREA




¢ Al A /C—.

DETERMINE DOCUME

e T1 01§
NT,E.G., r-/

ENVELOPE, SIZE

ol WA

DETERMINE LOCATION AND AREA

OF TEXT AND GRAPHICS TO BE
PRINTED WITH VISIBLE INK

Lw_..._.__. 210

_/

.‘-‘_.J

Py - ppp— I, Nl b

l

ety PP

BE PRINTED

IN VISIBLE INK

ey 220

DETERMINE AREAS ON ENVELOPE
WHERE NO TEXT OR GRAPHICS WILL.

_/

-

P

DETERMINE SIZES AND PREFERABLY THE ERRCR
CORRECTION CODE LEVEL OF 2 - D 8AR CODE THAT WILL
FIT IN SELECTED AVAILABLE AREAS ON THE ENVELOPE

g e - Basan o v

!

240

L e

GENERATE BITMAP FOR AT LEAST ONE 2-D 1 /
BAR CODE TO BE PRINTED IN AT LEAST
ONE OF THE AVAILABLE AREAS

e

v

PRINT A PRI

CODE IN SELECTED PRIMARY AREA

290
MARY 2- D BAR l )

R

260
(

PRINT A REDUNDANT 2 -D BAR CODE IN A SECOND AVAILABLE
AREA BASED ON THE SECOND AVAILABLE AREA




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - abstract drawing

